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7f/'(New) The method of treatment according to claim 76, wherein the polypeptide is 



administered together with factor VHI or a compound with factor VIII activity. 



(New) A method of producing a recombinant polypeptide antibody, antibody fragment or 
derivative thereof specific for factor VIII, comprising: 

(i) providing a recombinant vector in a suitable host cell; the vector comprising a 
polynucleotide encoding said polypeptide operably linked to a control 
sequence for expression of the polynucleotide from the vector in the host cell; 
and 

(ii) expressing the polypeptide in the host cell. 

J^. (New) The method according to claim 78, further comprising isolating the polypeptide. 



REMARKS 

Previously pending claims 1-16 have been cancelled and claims 17-79 have been 
added by this amendment. Therefore, claims 17-79 are currently pending. 

Support for new claims 17-79 

May be found inter alia in the claims 1-16 as originally filed and throughout the 
specification. In particular, new claims 17 is supported by claim 1 as originally filed. 
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Claims 2-39 are supported inter alia at Example 1, pages 17-18; Example 6, pages 26- 
28; Example 7, pages 29-30; and Example 10, pages 35-36. 

New claims 40-41 are supported by claim 2 as originally filed. Claims 42 and 
43 are supported by claim 3 as originally filed. 

Claims 44-46 are supported by claim 4 as originally filed. Claims 47-50 are 
supported by claim 5 as originally filed and by the specification at page 4, lines 12-25. 
Claims 51-52 are supported by claims 6 and 7 as filed. 

New claims 53-73 are supported by claims 9-13 as filed and throughout the 
specification. Specifically, inter alia at page 5, lines 14-26 and throughout the Examples. 

New claims 74-75 are supported by claims 14 and 15 as filed. New claims 76-77 are 
supported by claim 16 as filed. 

New claim 78 is supported by claim 8 as filed and throughout the specification, inter 
alia in Examples 2-4, at pages 18-25. New claims 78-79 are supported by claim 8 as filed. 

No new matter has been introduced by this amendment. 
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It is believed that no fee is due with the present amendment. However, should any fee 
be due please charge our Deposit Account No. 08-2461 in the amount of such fee. In the 
event that a credit is due please credit the above-identified Deposit Account for the credit. 

The Examiner is cordially invited to contact the undersigned attorney for AppUcants 
at (516) 822-3550 if this would expedite the prosecution of this application. 

AppUcants submit that the claims are now in condition for examination on the merits. 



HOFFMANN & BARON, LLP 
6900 Jericho Turnpike 
Syosset, New York 11 791 
(516)822-3550 

1251 14_1 



Respectfully submitted. 




Ala's Anilionis, Ph.D. 
AttWey for Applicant(s) 
Reg. No. 36,995 
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EDITED VERSION 
TO SHOW CHANGES TO THE SPECIFICATION AN D CLAIMS 

In the Specification 

At page 1, please replace the paragraph entitled "FIELD OF THE INVENTION^' with 
the following: 

--This invention is in the fields of diagnosis and medical treatment. More [in 
particular,] particularly, the invention provides means and methods for diagnosing the 
presence of inhibitory antibodies directed against factor VIII in the blood of human 
individuals, and provides means, pharmaceutical compositions and methods for 
treating human individuals in which such inhibitory antibodies occur.- 

At page 1, please replace the last paragraph flowing to page 2 with the following: 

-Diagnosis of factor VIII inhibitors is commonly performed using the so-called 
Bethesda assay (Kasper et al. 1975, Thromb. Diath. Haemorrh. 34: 869-872). In this 
assay equal amounts of normal plasma and dilutions of inhibitor plasma are incubated 
for two hours at 37°C. Next, residual factor VIII activity is determined and compared 
to control incubation in which normal plasma is incubated with 0.1 M imidazole for 2 
hours at 37°C. The amount of inhibitor is expressed in Bethesda units; one Bethesda 
unit corresponds to the amount of inhibitor that is capable of reducing the activity of 
factor Vm in normal plasma [with] by 50%. A recent study has proposed several 
adaptations to the original assay system which serve to improve the stability of factor 
VIII during the assay (Verbruggen et al. 1995, Thromb. Haemostas. 73: 247-251). 
This so-called "Nijmegen modification" of the Bethesda assay is particularly usefiil 
for the detection of low titre factor VIII inhibitors. It should be noted that the 
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Bethesda assay does not provide information on the epitopes of factor VIII inhibitory 
antibodies.— 



At page 2, please replace the last paragraph flowing to page 3 with the following: 

-An alternative treatment of patients with factor VIII inhibitor constitutes the use 
of factor VIII bypassing agents. Activated prothrombin concentrate[s] complexes 
(APCC) have been used to bypass the activity of factor VIII. APCC has been used 
successfiiUy to control bleeding episodes in a large number of patients with an 
inhibitor. However, treatment is not effective in all cases and an anamnestic rise in 
the titre of the inhibitor following administration of APCC (most likely due to trace 
amounts of factor VIII in the preparation) has been reported in a number of patients. 
In the last 5 years recombinant factor Vila has become available as a new factor VHI 
bypassing agent for the treatment of patients with an inhibitor (Lusher et al. 1996. 
Haemostasis 26 (suppl. 1): 124-130). Recombinant factor Vila has been successfully 
used to control the bleeding episodes in patients with an inhibitor. Treatment by this 
agent is however limited by the short half-life of this compound in the circulation 
which requires multiple infusions at relatively short time intervals. APC-resistant 
factor V has recently been suggested as an alternative means to bypass the biological 
activity of factor VIII inhibitors (WO 95/29259). The agents described above do not 
act directly on factor VIE inhibitors but merely serve to bypass factor VIII by infusion 
of large amounts of clotting factor concentrates with increased procoagulant activity. 
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At page 3, please replace the last paragraph flowing to page 4 with the following: 

--This invention relates to methods for diagnosis and treatment [of] using 
inhibitory antibodies directed against factor VIII. Methods are disclosed that show 
how to arrive at nucleotide and amino acid sequences that encode factor Vm specific 
antibodies. This invention discloses diagnostic tests that allow for detection of 
nucleotide and amino acid sequences that encode factor VHI specific antibodies 
within a heterogeneous mixture of antibody-encoding nucleotide or amino acid 
sequences. This invention further discloses how to use recombinant antibody 
fragments which bind specifically to factor VIII as novel therapeutic agents for the 
treatment of patients with factor VIII inhibitors.- 

In the claims 

Please cancel claims 1-16 and add new claims 17-77 as follows: 

1 7. (New) A polynucleotide in substantially isolated form comprising a contiguous 
nucleotide sequence selected from the group consisting of: 

(e) a nucleotide sequence encoding a complementarity-determining region of a 
human antibody specific for factor VIII, 

(f) a nucleotide sequence complementary to a nucleotide sequence encoding a 
complementarity-determining region of a human antibody specific for factor VIH, 

(g) a nucleotide sequence that selectively hybridizes under stringent conditions to a 
nucleotide sequence encoding a complementarity-determining region of a human 
antibody specific for factor VIII, and 
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(h) a nucleotide sequence that selectively hybridizes under stringent conditions t 
nucleotide sequence complementary to a nucleotide sequence encoding a 
complementarity-determining region of a human antibody specific for factor 



18. (New) The polynucleotide according to claim 17, wherein said contiguous nucleotide 
sequence encodes a hvmian antibody specific for factor VIII. 

19. (New) The polynucleotide according to claim 17, wherein said contiguous nucleotide 
sequence encodes a light chain of a human antibody specific for factor VIII. 

20. (New) The polynucleotide according to claim 17, wherein said contiguous nucleotide 
sequence encodes a heavy chain human antibody specific for factor VIII. 

21. (New) The polynucleotide according to claim 17, wherein said complementarity- 
determining region is a CDR3 region. 

22. (New) The polynucleotide according to claim 17, wherein the human antibody specific 
for factor VIII is of a class selected from the group consisting of IgA, IgD, IgE, IgG and 
IgM. 



23. (New) The polynucleotide according to claim 22, wherein the human antibody specific 
for factor VIII is an IgG. 
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24. (New) The polynucleotide according to claim 23, wherein the human antibody specific 
for factor VIII is an IgG from subclass IgG4. 



25. (New) The polynucleotide according to claim 17, wherein the human antibody specific 
for factor VIII comprises an immunoglobulin chain selected fi-om the group consisting of: 
an immunoglobulin heavy chain, an immunoglobulin light chain, a fragment of an 
immunoglobulin heavy chain and a firagment of an immunoglobulin Ught chain. 

26. (New) The polynucleotide according to claim 25, wherein the polynucleotide comprises 
a VH-gene segment. 

27. (New) The polynucleotide according to claim 26, wherein the VH-gene segment of the 
human antibody specific for factor VIII is derived firom a VH-gene segment selected firom 
the group consisting of: a segment derived firom a DP-10 segment, a segment derived 
fi-om a DP-14 segment, a segment derived from a DP-15 segment, a segment derived 
from a DP-31 segment, a segment derived from a DP-47 segment, a segment derived 
from a DP-49 segment and a segment derived from a DP-77 segment. 

28. (New) The polynucleotide according to claim 17, wherein the human antibody specific 
for factor Vm is a single chain antibody. 



29. (New) The polynucleotide according to claim 17, wherein the human antibody specific 
for factor VIII is specific for the heavy chain of factor VIII. 
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30. (New) The polynucleotide according to claim 17, wherein the human antibody specific 
for factor VIII is specific for the Ught chain of factor VHI. 

31. (New) The polynucleotide according to claim 29, wherein the human antibody factor 
Vm is specific for a domain of the heavy chain of factor VIII selected from the group 
consisting of the Al domain, the A2 domain and the B domain. 

32. (New) The polynucleotide according to claim 30, wherein the human antibody is specific 
for a domain of the light chain of factor VIII selected from the group consisting of the A3 
domain, the CI domain and the C2 domain. 

33. (New) The polynucleotide according to claim 30, wherein the human antibody specific 
for the Ught chain of factor VIII is scFv-EL14. 

34. (New) The polynucleotide according to claim 30, wherein the human antibody specific 
for the Ught chain of factor VIE is scFv-IT2. 

35. (New) The polynucleotide according to claim 17, wherein the human antibody specific 
for factor VIII neufralizes the activity of factor VIII mhibitors of haemophilia A patients. 

36. (New) The polynucleotide according to claim 35, wherein the factor VIH inhibitors of 
haemophiUa A patients are antibodies specific for factor VUI. 
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37. (New) The polynucleotide according to claim 36, wherein the factor VIII inhibitors of 
haemophiUa A patients are antibodies specific for the A2 domain, the A3 or the C2 
domain of factor VIII. 

38. (New) The polynucleotide according to claim 37, wherein the human antibody specific 
for factor VIII that neutraUzes the activity of factor VIII inhibitors shields the sites of 
factor VIII bound by the inhibitors. 

39. (New) The polynucleotide according to claim 38, wherein the human antibody specific 
for factor VHI that neutralizes the activity of factor VIII inhibitors and shields the sites of 
factor Vm bound by the inhibitors is specific for the A3-C1 domain or the A2 domain of 
factor VIII. 

40. (New) The polynucleotide according to claim 17, wherein the contiguous nucleotide 
sequence is at least about eight nucleotides in length. 

41. (New) The polynucleotide according to claim 40, wherein the contiguous nucleotide 
sequence is at least about ten nucleotides in length. 

42. (New) The polynucleotide according to claim 40, further comprising a detectable label. 
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43. (New) The polynucleotide according to claim 42, wherein the detectable label is a 
radioactive atom, a radioactive group, an enzyme, a fluorescent group, a luminescent 
group, a dye or biotin. 

44. (New) A kit comprising a polynucleotide in substantially isolated form comprising a 
contiguous nucleotide sequence selected from the group consisting of: 

(e) a nucleotide sequence encoding a complementarity-determining region of a 
human antibody specific for factor VIII, 

(f) a nucleotide sequence complementary to a nucleotide sequence encoding a 
complementarity-determining region of a human antibody specific for factor VIII, 

(g) a nucleotide sequence that selectively hybridizes under stringent conditions to a 
nucleotide sequence encoding a complementarity-determining region of a human 
antibody specific for factor VIII, 

(h) a nucleotide sequence that selectively hybridizes under stringent conditions to a 
nucleotide sequence complementary to a nucleotide sequence encoding a 
complementarity-determining region of a human antibody specific for factor VIH; 

wherein the kit fiirther comprises a suitable container. 

45. (New) The kit according to claim 44, wherein the polynucleotide further comprises a 
detectable label. 



46. (New) The kit according to claim 45, wherein the detectable label is a radioactive atom, a 
radioactive group, an enzyme, a fluorescent group, a luminescent group, a dye or biotin. 
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47. (New) The kit according to claim 44, comprising a first and a second polynucleotide; the 
first polynucleotide being a polynucleotide of (a) and the second polynucleotide being a 
polynucleotide of (b); or the first polynucleotide being a polynucleotide of (c) and the 
second polynucleotide being a polynucleotide of (d). 

48. (New) The kit according to claim 47,wherein the first and the second polynucleotides 
form a primer pair suitable for priming cDNA synthesis. 

49. (New) The kit according to claim 48,wherein the polynucleotide primer pair are each 
between about 20 nucleotides and about 36 nucleotides in length. 

50. (New) The kit according to claim 48, fiirther comprising a polynucleotide probe 
comprising a contiguous nucleotide sequence selected from the group consisting of: 

(e) a nucleotide sequence encoding a complementarity-determining region of a 
hirnian antibody specific for factor VIII, 

(f) a nucleotide sequence complementary to a nucleotide sequence encoding a 
complementarity-determining region of a human antibody specific for factor VIE, 

(g) a nucleotide sequence that selectively hybridizes under stringent conditions to a 
nucleotide sequence encoding a complementarity-determining region of a human 
antibody specific for factor VIII, and 
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(h) a nucleotide sequence that selectively hybridizes under stringent conditions to a 
nucleotide sequence complementary to a nucleotide sequence encoding a 
complementarity-determining region of a human antibody specific for factor VIII; 

wherein the polynucleotide probe hybridizes to a nucleotide sequence that occurs 
between but does not include the first or second polynucleotides of the primer pair. 

51. (New) A method for detecting a nucleic acid encoding a human antibody specific for 

factor VIII, comprising: 

(i) providing a sample containing nucleic acids for testing, 

(ii) contacting the sample with a polynucleotide probe under conditions suitable 
for selective hybridization of the polynucleotide probe with a complementary 
nucleotide sequence; wherein the polynucleotide probe comprises a contiguous 
nucleotide sequence selected from the group consisting of: 

(e) a nucleotide sequence encoding a complementarity-determining region 
of a human antibody specific for factor VIII, 

(f) a nucleotide sequence complementary to a nucleotide sequence 
encoding a complementarity-determining region of a human antibody 
specific for factor VIII, 

(g) a nucleotide sequence that selectively hybridizes under stringent 
conditions to a nucleotide sequence encoding a complementarity- 
determining region of a human antibody specific for factor VIII, and 

(h) a nucleotide sequence that selectively hybridizes under stringent 
conditions to a nucleotide sequence complementary to a nucleotide 
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sequence encoding a complementarity-determining region of a human 
antibody specific for factor VIII; 
(iv) determining whether the polynucleotide probe is hybridized to a 
complementary nucleotide sequence in the sample. 

52. (New) The method according to claim 51, wherein the nucleic acids in the sample are 
ampUfied by polymerase chain reaction prior to step (ii) using a first and a second primer; 
wherein the first primer is a polynucleotide of (a) and the second primer is a 
polynucleotide of (b); or the first primer is a polynucleotide of (c) and the second primer 
is a polynucleotide of (d); wherein the polynucleotide probe hybridizes to a nucleotide 
sequence that occurs between but does not include the polynucleotide of the first primer 
or of the second primer. 

53. (New) A polypeptide in substantially isolated form that specifically binds factor VHI, 
wherein the polypeptide comprises: 

(iv) an amino acid sequence firom a complementarity-determining region of a 
human antibody specific for factor VIII; 

(v) an amino acid sequence that mimicks the factor VHI-binding of a 
complementarity-determining region of a human antibody specific for factor 
VIII; or 

(vi) a derivative of an amino acid sequence fi-om a complementarity-determining 
region of a human antibody specific for factor VIII. 
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54. (New) The polynucleotide according to claim 53, wherein said complementarity- 
determining region is a CDR3 region. 

55. (New) The polypeptide according to claim 53, wherein the amino acid sequence of the 
polypeptide comprises an amino acid sequence of at least about four contiguous amino 
acids from within an immunoglobulin heavy chain sequence or an immunoglobulin Hght 
chain sequence. 

56. (New) The polypeptide according to claim 55, wherein the amino acid sequence of at 
least about four contiguous amino acids from within the immunoglobulin heavy chain 
sequence or the immunoglobulin Hght chain sequence comprise a sequence of at least 
four contiguous amino acids from a variable region. 

57. (New) The polypeptide according to claim 56, wherein the variable region is a heavy 
chain variable region. 

58. (New) The polypeptide according to claim 57, wherein the heavy chain variable region is 
derived from one of the following: DP-10, DP-14, DP-15, DP-31, DP-47, DP-49 and DP- 
77. 

59. (New) The polypeptide according to claim 53, wherein the human antibody is of a class 
selected from the group consisting of IgA, IgD, IgE, IgG and IgM. 
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60. (New) The polypeptide according to claim 59, wherein the human antibody is an IgG. 



61. (New) The polypeptide according to claim 60, wherein the human antibody is an IgG 
from subclass IgG4. 

62. (New) The polypeptide according to claim 53, wherein the human antibody is a single 
chain antibody. 

63. (New) The polypeptide according to claim 53, wherein the polypeptide specifically binds 
the heavy chain of factor VIII. 

64. (New) The polypeptide according to claim 53 wherein the polypeptide specifically binds 
the light chain of factor VIII. 

65. (New) The polypeptide according to claim 63, wherein human antibody specifically 
binds a domain of the heavy chain of factor VIII consisting of the Al domain, the A2 
domain and the B domain of factor VIII. 

66. (New) The polypeptide according to claim 64, wherein the polypeptide specifically binds 
a region of the light chain of factor VIII consisting of the A3 domain, the CI domain and 
the C2 domain of factor VIII. 
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67. (New) The polypeptide according to claim 66, wherein the polypeptide is the single 
chain antibody scFv-EL14. 

68. (New) The polypeptide according to claim 66, wherein the polypeptide is the single 
chain antibody scFv-IT2. 

69. (New) The polypeptide according to claim 53, wherein the polypeptide reduces the 
activity of factor VIII inhibitors of haemophilia A patients. 

70. (New) The polypeptide according to claim 69, wherein the factor VIII inhibitors of 
haemophilia A patients are antibodies specific for factor VIII. 

71. (New) The polypeptide according to claim 70, wherein the factor VIE inhibitors of 
haemophilia A patients are antibodies specific for the A2 domain, the A3 domain or the 
C2 domain of factor VIII. 

72. (New) The polypeptide according to claim 71, wherein the polypeptide that reduces the 
activity of factor VIH inhibitors of haemophiUa A patients is specific for the A3-C1 
domain or the A2 domain of factor VIII. 



73. (New) A polypeptide in substantially isolated form comprising a polypeptide that 
specifically binds an antibody specific for factor VIII, wherein the polypeptide comprises: 
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(iv) an amino acid sequence from a complementarity-determining region of a 
human antibody; 

(v) an amino acid sequence that mimicks the binding of a complementarity- 
determining region of a human antibody; 

(vi) a derivative of an amino acid sequence from a complementarity-determining 
region of a human antibody. 

74. (New) A pharmaceutical composition for the treatment of factor VIH inhibition in a 
human individual, comprising: a polypeptide that specifically binds factor VIII, or a 
polypeptide that specifically binds an antibody specific for factor VIII, wherein the 

polypeptide comprises: 

(iv) an amino acid sequence from a complementarity-determining region of a 

human antibody; 

(v) an amino acid sequence that mimicks the factor VHI-binding of a 
complementarity-determining region of a human antibody; or 

(vi) a derivative of an amino acid sequence from a complementarity-determining 
region of a human antibody; 

in a pharmaceutically acceptable carrier. 

75. (New) The pharmaceutical composition of claim 74, further comprising factor VIII or a 
compound with factor vni activity. 
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76. (New) A method of treatment of factor VIII inhibition in a human individual, comprising 
administering a polypeptide that specifically binds factor VIII, or a polypeptide that 
specifically binds an antibody specific for factor VIII, wherein the polypeptide comprises: 

(iv) an amino acid sequence fi:om a complementarity-determining region of a 
human antibody; 

(v) an amino acid sequence that mimicks the factor VHI-binding of a 
complementarity-determining region of a human antibody; or 

(vi) a derivative of an amino acid sequence fi-om a complementarity-determining 
region of a human antibody. 

77. (New) The method of treatment according to claim 76, wherein the polypeptide is 
administered together with factor VIII or a compound with factor VIII activity. 

78. (New) A method of producing a recombinant polypeptide antibody, antibody fi-agment or 
derivative thereof specific for factor VIII, comprising: 

(ii) providing a recombinant vector in a suitable host cell; the vector comprising a 
polynucleotide encoding said polypeptide operably linked to a control 
sequence for expression of the polynucleotide fi-om the vector in the host cell; 
and 

(ii) expressing the polypeptide in the host cell. 



79. (New) The method according to claim 78, fiirther comprising isolating the polypeptide. 



